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I';DWARD J. BI';RNSTEIN. to fifty or sixty, there is impairment of mentality, vanous forms of aphasia supervene, later somnolence and apathy. alternating with excitement, follow.
In cerebellar abscess and new growths, patients who are able to walk show a characteristic gait (cerebellar ataxia). There -are oculomotor paralysis, mydriasis, ptosis, facial palsy and abducens paralysis. Rigidity of the neck is one of the late symptoms of cerebellar abscess. If not relieved death ensues from increased pressure on the respiratory center. The respiration is slow, irregular, often of the Cheyne-Stokes variety, or the patient dies rapidly by sudden cessation of respiration, by rupture into a neighboring ventricle, or a meningeal involvement, with high temperature, rapiii pulse, vomiting, convulsions and death.
Spontaneous recovery may occur by encapsulation of the abscess. Cerebellar abscess is oftentimes associated with sigmoid sinus thrombosis. The disease usually lasts from one to three or four months. In the latent stage, when the abscess involves motor centers in the cerebellum which are known to enervate definite movement, it had seemed possible that we might say, after full examination of the various signs, that the abscess or growth, as the case' may be, occupies a certain definite portion of the cerebellum. A late analysis of some thirty-one' cases of cerebellar tumor and abscess, by Dr. Ernst C. Gray of Boston, in the service of Dr. Cushing, shows that much which we had previously supposed would lead us to definite localization is not nearly so securely based, and without being able to exactly localize, all we can now tell is whether it lies anteriotly or posteriorly in the cerebellum, or probably whether left or right.
In considering localization of cerebellar growth or abscess we must recall the fact that -the cerebellum records sensory impulses and sends out motor impulses, and the motor nuclei in the cerebellum are closely conrlected with the vestibular nuclei. Motor impulses reach the cerebral cortex from the cerebellum through the superior peduncle. Motor impulses from the arms, limbs, and other muscles reach the cerebellum through the inferior and middle peduncles. These motor impulses are met by sensory impulses. from the muscles and joints, and by impulses from the vestibular apparatus, and are 807 here acted upon in such a way by the centripetal impulses as to make them effective in maintaining the equilibrium of the body. Any interference, either by abscess or by growths in these tracts, or in the nuclei or in· these centers which have been found to enervate the given motions in the various joints, must necessarily disturb this equilibration. By dint of long continued research it has been ascertained that behind the internal auditory meatus, in the lobus biventer, there are distinct centers for the shoulder and wrist. Certain other centers for the motions of the shoulder have been found in the posterior inferior lobe. Certain other centers have been found for the motions of the trunk and hip muscles. It seems logical then that when a disturbance in the equilibrium of these joints occurs, not due to evident external causes, that we could say the disturbance lay centrally in the given centers thus ascertained.
Ordinarily a normal person with his eyes open, having pointed at a given object, can again touch the same object with his eyes closed. A patient with a disturbance in the cerebellum involving those centers enervating the joints thus used will not be able to do this with his eyes closed, and in attempting to point will deviate away from the object on the same side as that in which a cerebellar lesion exists. When a normal individual is rapidly turned in a smoothly turning chair ten times, and then suddenly stopped, he can no longer point true, and he imitates'the condition of an individual with a cerebellar lesion. I f a patient, on being turned, instead of deviating, points true, it indicates a cerebellar lesion.
;\lystagmus is another one of the phenomena of cerebellar lesions. \Ve must remember this fact, however, that nystagmus always means one of three conditions: either it is ocular, in which case it is always regular, rhythmic, and not influenced greatly by direction of gaze, and is usually due to a lesion in the eye capable of demonstration, except in such forms of nystagmus from congenital troubles which have been overcome. or in occupational disturbances such as miner's nystagmus. There is also a perfectly physiologic nystagmus in some individuals on directing the gaze to the extreme right or left.~ystagmus of cerebellar or labyrinthine origin differs from this in that it is of an entirely different character. being composed of a quick (cerebellar) movement and a slow (vestibular) movement, so that in the presence of these latter phenomena, especially' when it exists spontaneously, we must conclude that we are dealing, either with a labyrinthine or cerebellar condition. This form of nystagmus can be evoked by' rapidly turning the patient in a chair; by the caloric, galvanic or' fistula tests, in which in'stance it has distinct characteristics both for the normal and for the pathologic conditions.
The difficulty of remembering these various reactions as given out by Barany has deterred many from studying these phenomena.' It seems to me that the key given by Dr. Jones, of which I spoke, while not altering the basic principles of Barany and the Vienna school, do make it easier to comprehend them and to put it into practice. In brief it is as follows: A normal person when turned in a chair to the right will develop this nystagmic movement of the eye. Instead of considering it in terms of a quick and slow component, it is best to note the slow movement, which is a vestibular one and always in the direction in which a normal patient is turned. Also this same normal individual will now deviate in pointing to the same side to which he is turned. Applying cold water (temperature of 60°F.) to the normal ear will cause the eye to deviate to that same side, and the patient will again deviate in pointing away to that same side. In other words, turning a normal person to the right, a slow movement of the eye to the right is observed and a pointing deviation to the right. A cold caloric to the right ear will cause a slow deviation of the eye to the right and a pointing deviation to the right. Any changes in these phenomena indicate a lesion either in the labyrinth or the cerebellum or one of its tracts.
Labyrinthine nystagmus of diffuse labyrinthitis cannot be distinguished from cerebellar nystagmus in the first examination. Subsequent examination will show that the labyrinthine nystagmus tends to disappear by compensation. On the other hand, if it is due to cerebellar lesion it remains constant or becomes worse. When in such a case we can show that the labyrinthine function is destroyed. when the eyes deviate, either spontaneously or under stimulus, away from such 'an ear, it is obvious that the trouble is retrolabyrinthine-i. e., DIAGNOSIS OF CEREBELLAR DIS£AS£.
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These may be scanning, jerky, a draggy, similar to disseminate cerebellar. In a patient with nystagmus the direction of which changes suddenly, one may look for cerebellar involvement.
Hypermetria, unmeasured or immoderate movement, may occur spontaneously, but more likely in commanded movements done quickly.
Another symptom which may be present is cerebellar asynergy-inability to make the trunk follow foot movements, resulting in arrested progression. With arms folded the patient cannot rise from bed while lying on the back.
Adiadokokin~sis is a loss of ability to rapidly execute successive movements. Muscular force is intact, but combined successive pronation and supination is more slowly executed than in the normal.
Tremor. On pointing to an object, orientation is correct, but movement is not uniform; there are oscillations in various directions.
Disturbances in writing. The patient being requested to make a dot on paper with a pencil, either goes through the paper, breaks the point, stops· before reaching the paper, or makes a line instead of a dot. In attempting to make the round letters, like C and 0, he gives them polygonal shape instead.
Disturbances of speech. little explosive, sometimes sclerosis.
I
Atony or hypotony may be unilateral or bilateral. When the former, it is upon the same side as the lesion. This symptom is brought out by having the patient flex the forearm forcibly, the examiner opposing it by traction. When suddenly let go, in normal persons a pronounced flexion occurs, followed by violent extension.
Pointing reaction. We have come to a definite conclusion· that all pointing reactions are primarily cerebral and not cerebellar, as hitherto stated.
Dr. Jones rightly maintains some inconsistency of findings. even in the same case, marks the vital characteristics of our subj ect. Weare dealing with advancing processes, not fixed morbid lesions.
In reference to the apparent overthrow of our accumulated evidence regarding cerebellar localization, in a personal letter 810 EbWARD J . BERNSTEIN. Dr. Jones has this to say: "The mairi''Vali1e of the ear tests seems to' me to be, first of all, the· rounding out in diagnosis of ear cemditions, and then the definite value in finding' out the cause of vertigo in any given case. They usually cleaf up well under these tests, but from the standpoint of the neurologist and the surgeon, in locating intracranial lesions to be sure there is a great deal that is encouraging from the development of ear tests. As for cerebellar localization, as a rule the cases (autopsies and operations) have shown rather accurate results of ear tests-not only whether the cerebellurtL is involved or not, but also which hemisphere, whether posterior or anterior, is involved. They have been particularly helpful in determining whether the lesion is operable or not."
Case I.-On June 28th, this past year, I was asked by Dr. V. of K.~, to see a young man of twenty-nine years, who had been suffering for many years with running ears on both sides. The right ear discharged almost continuously, and the left more or less constantly. For the past year he had considerable pain in the mastoid region of the right ear. A few weeks before I was called he saw a specialist, who correctly insisted upon a mastoid operation, but this was refused, and he consulted his family doctor, who removed a polyp from the external auditory canal. The specialist who saW him told me that the man was suffering great pain and could hardly maintain his equilibrium and was very dizzy, and he made the tentative diagnosis of labyrinthine involvement, which was doubtless correct as far as it went. At any rate, when I saw him he was suffering excruciating pain in the nape of the neck and nausea, with a pulse rate of sixty and temperature of 99.2°. There was no tenderness over the mastoid, but a foul bloody purulent discharge from the right ear. It was impossible to get him to raise the head on account of the nausea and dizziness. Hearing in the ear was gone.
I Was unable to make the proper tests for differentiation of labyrinthine and cerebellar abscess, but the clinical signs were so unmistakably of brain abscess and case so urgent, that he consented to immediate operation and was taken to the hospital and operated on at 9 p. m. A radical was done, and not a single mastoid cell was found in the ivory hard bone till we reached the antrum, when a large cholesteatomatous and fungoid mass was removed; the tegmen antrum was carious, and further chiseling opened a large subdural abscess. I felt then that there was most likely a cerebellar or cerebral abscess, but hoped that this would drain enough. At any rate, I dared not do more, as his condition was rather critical, although I was not more than forty-five minutes doing the operation, despite the ivory bone. The patient was dressed and returned to bed, the family being informed that though I ·had found pus in the mastoid and some in the cranium, there was great likelihood of more being found deeper, and that another operation might be called for in a few days.
The patient passed a comfortable night, the first in weeks. His temperature next morning. was 98.2 0 , and pulse eighty. He continued comfortable all that day till about 9 p. m., when he again complained of the pain in the nape of the neck, and his pulse rate was again sixty. I tried some of the more readily applied tests for cerebellar trouble, and felt sure we were dealing with a cerebellar abscess and so informed his physician, who opposed further operative procedures. During the following day the symptoms of cerebellar abscess were more pronounced, and, in spite of my best endeavor, I could not make the family doctor see otherwise but that the man was better. It was only after I threatened to withdraw from the case and explain my position to the family that I obtained the tentative promise to let me operate next day, if he thought the man was not. better. It was a fatal mistake to even concede that much, as subsequent events proved. I tried to get consent to operate next morning, but was again blocked and promised a trial at noon, the doctor still insisting that the patient was better, but at noon I found him almost in extremis, under which circumstances the attending physician finally consented to operation. The patient died on the table while I was about to open the original wound. He died of respiratory failurt:-t ypical of untreated cerebellar abscess. Fortunately, I obtained a postmortem examination, and it showed generalleptomeningitis and a iarge abscess in the anterior portion of the lobus biventer of the right side. There was also a small abscess under the anterior side of the left side. There had been no optic papillitis on either side.
Case 2.-0n August 16th I was asked to see Wm. M., aged twenty-four years, on account of los.s of sight. He had absolutely no light perception in either eye, with very marked choked discs on both sides. The nerve was about three diopters high em left side, and about two on the right, where there was beginning optic atrophy. He had a slight facial paresis on the right side, exophthalmos on each side, no sign of enlarged thyroid, but he had a very high pulse rate which was easily increased by slight effort. He had a fine vibratory tremor on extending the hands, as in Graves' disease. There was a slight Romberg but no Graefe symptom. As he had no light perception, an Argyl-Robertson was out of the question. He had marked rotary nystagmus (spontaneous) on direct gaze, which was increased when he looked to the left, and not markedly increased when he looked to the right. He . also had a slight veI'tical nystagmus when he looked up, but not on downward direction of the eyes. His trouble began two years before, with spells of falling backward. These have continued with more or less persistency ever since. Spontaneous pointing tests, from the shoulder, wrist and elbow always deviated to the side of the arm tested-that is; to the right when the right arm was tested, and to the left when the left arm was tested. Heart was normal in size, but as well as I could make out there was a peculiar reduplication of the first sound.
Turning him to the right in the chair produced nystagmu<; to the left (Barany nomenclature), but as I think we now will call it deviation to the right, and during this he pointed correctly.
Turning to the left produced deviation to the left and pointing to the left. There was presumably no labyrinthine trouble present. My diagnosis was a probable cerebellar growth. When observed again, about a week later, he had no rotary nystagmus, but a slight horizontal spontaneous nystagmus to the right was seen when he looked straight ahead; on looking to the right, slight increase of right nystagmus. On looking to the left he had a marked increase of the nystagmus to the left.
Pointing test. On turning him to the right he deviated to the right; on turning to the left he pointed true~Spontaneous pointing, shoulder test down, was true on the left side but DIAGNOSIS OF CEREBELI.AR DISEASE.
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deviated to the right in upward movement of the left arm. On the right side spontaneous shoulder reaction from below up, deviated to the right; from above it deviated to left. Cold caloric to the right ear gave a horizontal deviation, slow vestibular movement, to the right; cold caloric left ear gave deviation to the left. Hot caloric in left ear accentuated the deviation to the left; on the right side it was negative. Pupils of both eyes were uniformly dilated to five millimeters and did not react to convergence-and of course not to light, as he had no light perception. The nerve was markedly choked in the right eye, with very tortuous veins, and arteries hardly perceptible. Hypometria right normal; only fairly executed left; no cerebellar asynergia; slight adiodokokinesis on the left side; tremor bilateral; no disturbance of speech apparent; some hypotony. In extending the arms out straight, he holds the left one lower than the right.
It was thought from this symptom complex that we had to deal with a cerebellar new growth-syphilis being excluded by a negative Wasserman. It was thought that we wo·uld find a growth somewhere in the region of the cerebellopontine angle, but most probably in both sides of the lobus biventer, according to the comparison of these findings and Baran.v's results. The work of Gray supports the more conservative op~nion of Dr. Biefeld, who simply stated that it is somewhere in the cerebellum. This is still a great help in case of operative procedure.
Owing to the fact that there was now very little hope of restoring his sight, and .the very great probability that the patient might die from the anesthetic alone, in view of his heart condition, I could only state the chances and my willingness to undertake the operation, provided the family were willing to stake all or lose all, and they wisely decided not to take the chance.
